This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 




As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Page 1 of 1 

-66 - 



®nm$im&m cy2> ^5-45102 

®int.a.» mnmn m*ms#*f- ^5^(1993)11^179 

H 02 K 41/02 A 7346-5H 

9/00 Z 7429-5H 

fSsggftSt 3 (ifesg) 



@H ^63-23517 @& P| 32i_t27379 

@a5 g fE63(19S8)2/?24Q ®¥ 1 (1989) 8 fl31 B 



®^ 








m z 






®% 


s 






jE ft 


«MlfWFl«l 








# 






IBttKflPBrW 






H 


A 




S(?i^bt.ffimA«saii*9»5 2* i * 








A 




&m -m 


*2£ 








Is 


ffi «f 









i 

T» 

«fc t €«ftt-r * v ~r*~ ^^«i 

— 337 



2 

ee*, y-T*-^t^*^«ai?««o^j 
nam 7 5 ow^^nasT 2 « 

*>S£«8J7 3£ftigLTSa£U **fl57 IT 



•//www* inHl inn an Wtic.nntentrihpn.inH^NOOOO^.I #.N0400=imaoe/aif&N0401 =/N... 1 2/1 8/2003 



Page 1 of 1 



3 

£ ftt 2b 5 ^ 0>»i6 fcmife'&JS f -f > 

<D«tt£a«*** < u ^cf&fe-r 

fM^^^^iht^: b - 
r> L fc 'J * 7 * - * OifJS-f-Kft 

aw^Eg sir L&tmt*<?>mKtii®um& 

4Mt# f > Wflic 8& L WESSONS c x 



(2) V 5-45102 

±e« <t $ kma* tub v -r * - * w s rtc 

fc^T, feJPKttl 1 1 4 

«Sk:J:!5 I! *7*-*9^6fl-8Wwfcft&&fi 

J0 £ fc; «J3t*fc*> 1 4 tf>4K#j®8& 1 2 ©JEtt* 
ffigK t ft 5 &*>KfiMC!ft S ±«f -f C&JfcS® © 
*lt*2> * $ 4 4 r c S 5 Ctflf mm 5 
Sat b, cKjM**4f-:HatKtf-«) 

IS -7 * 9 ?J<»teSS&{*igJsS£ ffigc S -e 
U^af**)': Js J J -7*- * 9 S-jeiSJS 

4f SI ST2ogl9Lfc 
2 , 3 «;if ^»1*iSS5 1 2 « jMk«(i:4M4( fc* *✓ 

NHSK^ani 2€^ ^-ttf^^^'CiiSiSI-* 

35 #{g#t*vl itWSfrmki, 2, 3 

**5»L."Cfi»e«H»B8 1 0 « KL> 

UfcA*-3r, 2, 3T& 

358- 



^bttn://.wwiw6JndlJno_aoJn/t.iconte.ntHben AN04nO=imape/trif&N0401 1 2/1 8/2003 



Page 1 of 1 



5 

BE^^S-r * t > *- * KS^fffcfc 1 8.<r>un 
5 * K*%*<?>SH0^« i: t T» * ft SK* 

tl:**P«E»§fefeP 1 ft, 16, 1 6 

&j§&1 2'^&30&fM 1 «t*teU 

LHP17. 17, 1 7^SPdit5J: J 5tc:UT^IS 

>1 4eM*-fim?4MI, 2, 3f>@£t: 
7 *- * <o«t#38£ o> 1 £ »x =f **> ^« Kj <* ± ■> 

KIT**. 



(3) ¥5-45102 

6 

@v 9 2B(iimiia« *ztattwtwmc>% 

1 UWU&fttt* S— ~V«nm?# 

«U 3 WtMflKWflU S »MB* 8- 

•••MBMk 7 V 7, ft- — tk*im> 9 

9~t*-^se. io — jumbimk ii- 

a> -titmm* 1 2 $*ifi«#i§s&, i z- — m 

mmm* i 4 is ^9M» 

1 e — -#sji»H*«u&a, 1 7 — *wuitfcfttii 
a. 




httn://www6j'nd1.ino.eo.in/ticontentdben.ir>dl?N0000=21&N0400=imaee/eif&N0401=/N... 12/18/2003 



Page 1 of 1 



(4) 



¥5-45102 





n a m 



—360- 



httn-//unvw6 irtHI inn an in/tir.nntentnhpn inrH9NOOO0=9 1 #N0d00=imaap/aif#.N040 1 =/NT 1 9/1 8/900^ 



Page 1 of 1 



<5) T 5-45102 




ca) lb) CC) 

H 5 S3 




(ft) 6^ tf 

& 6 © 



—361 — 



httn://ww6.inrtlJnn.gn.in/ticontentdben.indl?N0000=21&N0400=imaee/eif&N0401=/N... 12/18/2003 



Published Utility Model Heisei 5-45102 

name of the utility model: linear motor cooling mechanism 

applicant Yaskawa 

application date: 2-24, 1988 

published date: 8-31,1989 



[range of claims) 

1 • In a linear motor cooling mechanism where a linear motor swtor is a coiled bobbin made of 
insulation material having a coolant path inside and coolant is supplied to the coolant path 
through pipe arrangement from outside, 

scar motor cooling mechanism comprising: 
^SibTbWmvided in two parts, made of a thermal conductor material and 
having a coolant path inside; 

mold resin with high thermal conductivity which covers the coil around the bobbin; * 
heat insulating resin which covers the mold resin; 

a closed circuit pipe arrangement connected to the both ends of the coil bobbin; and ' 
a radiator and a pump placed in the middle of the pipe arrangement 



a< 



2. 



A linear motor cooling mechanism described in claim 1 where the shape of the coolant path 
is a quasi-rectangle. 



3 . A linear motor cooling mechanism described in claim 7 where inside of the coolant path is 
rugged. 

[details of the utility model] 

[industrial application] m9 . 

TM, ^Bodel .elates to .linear motore«Ung mechanism, .specify • eootag r^hamsm to 
cool n ***** con where coils are wound on front and b»ck surfaces of fixed cod oobbm 
alternately. 

£^L>*. natural cooling has been applied in general fo, moling of linen, motor assure 
coil, while compulsive cooling has been rare. 
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As a reference. Fig. 7 iHustra.es a cross section of a wire cable -here coolant flows inside. 

Along tie inner periphery of outer insolation 75. element wire units 71 containing wires 72 are 
«** wralleU. the necessary number of element wire unhs 71 .oward me center of the .able. 

wires 72 generate is cooled by coolant 

[problems the idea tries to solve] . 
HconvenuonaiinearmrHor. nonuniforms^ 

n^ctonisa pan. Therefore. rhe conventional type linear motor could not be employed at the 
driving pan of machines such as accuracy positioning table where even a subUe temperature 
induced deformation was not allowed. 

One driving method to restrict heat generation to a ininimum is setting consent of linear mofcr at 
UK rating or higher and driving at a lower rating to keep the temperature rise small. Then, the sree 
of the linear motor rums out to be too large. 

There is also a method to apply coil to movable parts in order to make a heat generating part small, 
where me processing of eusren. supply line becomes a problem; particularly, in synctoonous 
machines where magnets are arranged in the fixed put, the linear motor becomes too cosdy. 

■Plough no. the case with linear motor, in the method shown in Fig. 7 of the published paem 
I3sW932 where coils (wires?.') are pfceed «d several or several tens of rubes. 

of mo eoolantcan nor be increased due ro nigh flow re.is.nce. The cooun, p«h can 
nl be' benrL w^, nor tire p«h can be branched off. ^™£Z? ^ 
paths could be too troublesome and rhe shape of coolant path can nor be modified easily. 

This idea was devised in onler .0 cope with above issues; me puspose of mis idea is » «*» 
pjemed so .bar the adjacent machines would nor be influenced by the he*. 
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[means t solve the problem] 

arrangement from outside, ' 
TvfL m ntor cooling mechanism by this idea is characterized by comprising: 

l^esmwi^ 

heat insulating resin which covers the mold resin; ^ , 

aclosedcircuitpipe arrangement connected tothebothends of the cod bobbin, and 
a radiator and a pump placed in the middle of the pipe arrangement. 

STn can dirccdy coo. d* =oU bobbin 14 inside fce Un.ar n».or 9 consumed in .bovi ^ 
^, y s^. 5 o»c«.fU«h«a, g =n e r^ i ncoas 1 . 2m d3U K mov rfft on lt he m0 « 0 rb y 
coolant 11- 

direction of the motor has uniform temperature distribution. 

, . of the linear motor 9 constant; further, a 

offered. 

h Fig- . and 2. inner and ou«r waUs of *. coo,an t pad, » la ft«d * coU bobbin 14 wbicb is 
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aade of resin mold with high thermal conductivity or metal such as aluminum and divided in two 
pans by cut surface 15; armature coils 1. 2 and 3 are coiled around the outer surface of coolant path 
12 in a spiral. 

WhUethecoolant 11 passes through the coolant pam 12 formed inside me 

example, from left to right, it absorbs and takes away heat generated at armature cous 1 . 2 and* 

exchanging heat with wall surface. 

The coa bobbin 14 and mmmm coils I . 2 ml 3 « «**r «1M by oh 10 wimbighrhermal 
conductiviry. which is (hither moldedby hear insutarion resin 13 so as to prevetK he« from leakmg 
ouBidc by rhermal conduction. Therefore, heat generated at the motor annarur. coils 1,2 and 3 
does not run away, bur most of it is earned out by coolant 11. 

Thus, temperature rise of outer surface of the linear merer armature e» be kept to a minimum. 
Following is themethod according to another embodiment of this idea. 

F« 5 illustrates some improvements of ceolan. pad, 12: Fig. 5 (a) shows an embodiment having a 
I^Tof teer*l*e£pe. Fig. S (h) shows art embodiment having a cooUnt path ofwavy 
Z« and Fig 5 (e) shows an embodimeo. having coolant path shaped hire a gourd. In these 
^^Hgorirusion wiU be «, b, making coUbobbm 14 m rwo pans 0* and ngh. 
sides) and adhering them by heat pressure etc. 

H g 6 is another embodiment of this idea: hear absorption pan 5 is formed -her^w path of 

So'toUis divided into severe pans * me " anoTld 
the eooto p«h 12 of each division from me coolant supply ml« M. « -J* «* 

17 17 and 17, maVing me temperamre dismbuUon of mmm e* 1. 2 ml 3 

along the longer direction uniform. 

_ . „_,..„. cons 1 2 and 3 are coiled around the coil bobbin 14 
fa this embodiment shown m Fig. 6. armature coils 1. ana location 

cogging when thrust is generated in the linear motor. 
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^0^^ ™ of tna tdc* c« directly and « 

^jopcfarure is nrainraincd at a constant in regular temperature, and a uniform temperature 
flsribution of a linear moor in the longer direction can be matntained. 

a * • 

brief explanation of figures 

Fag 1 is a perspective view of the important pan of one enibodiment of this idea. 

Fig 2 is a cross section (of the important pan of one embodiment of this idea). 

Fig. 3 is a side view and a front view to illustrare how to coil the annamre cod. 

Fig. 4 is a circular system diagram of coolant. 

Fig. 5 is a cross section of another embodiment of this idea. 

Fig. 6 is a schematic to illustrate another eriibodiment of this idea. 

Fig. 7 is a cross section to explain the prior ait 
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TJ phase armature coil 


2. 


V phase armature coil 


3. 


W phase armature coil 


5. 


heat absorber 


6. 


closed circuit 


7. 


pump 


8. 


radiator 


9. 


linear motor 


10. 


thermal conductive resin 


11. 


coolant 


12. 


coolant path 


13. 


thermal insulating resin 


14. 


coil bobbin 


15. 


cut surface 


16. 


coolant inlet 


17. 


coolant outlet 
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